Induction of mast cell sensitization by chemical allergens: a comparative study.
In previous investigations we have shown that chemical allergens of different classes induce in mice qualitatively divergent immune responses. Respiratory allergens provoke substantial increases in total serum concentration of IgE. In contrast, contact allergens which are known or suspected not to cause respiratory sensitization or which at most have only a very limited potential to do so, have little or no effect on total serum IgE. Such differences, we propose, provide a novel approach for the prospective identification of chemicals with potential to cause respiratory allergy. In the absence of a robust method for the direct measurement of respiratory hypersensitivity reactions in mice we have sought in the present study to determine whether the IgE responses induced in mice by respiratory allergens are specific and of sufficient magnitude to cause the active sensitization of mast cells in vivo, a prerequisite for immediate hypersensitivity, including acute-onset respiratory hypersensitivity. Topical exposure of BALB/c mice to concentrations of > or = 10% of the human respiratory allergen trimellitic anhydride (TMA) caused the specific sensitization of peritoneal mast cells in situ as measured by the conjugate-induced release of [3H]-5-hydroxytryptamine in vitro. Experiments were performed also with 2,4-dinitrochlorobenzene (DNCB), a contact allergen that fails to induce respiratory hypersensitivity. Treatment of mice with concentrations of DNCB of comparable immunogenicity failed to cause mast cell sensitization. These data demonstrate that a known human chemical respiratory allergen induces in mice specific mast-cell-sensitizing IgE antibody and reinforce the value of the mouse as a model for the evaluation of respiratory sensitization potential.